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Implications for Nursing Management:	Nurses	and	 therapists	 spent	most	of	 their	
time	in	direct	activities	with	patients.	Economic	burden	of	neurorehabilitation	may	
vary	greatly	depending	on	disease	severity.
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1  | INTRODUC TION









the	working	 day.	 Some	of	 these	 studies	were	 focused	on	nursing	
homes	(Munyisia,	Yu,	&	Hailey,	2011)	and	some	on	nursing	in	reha-
bilitation	(Williams,	Harris,	&	Turner-Stokes,	2009),	but	an	overview	
of	 the	 entire	 rehabilitation	 staff,	 i.e.	 including	 physical	 therapists,	
medical	doctors	and	health	care	assistants,	is	still	lacking.
Work	 sampling	 is	 commonly	 used	 to	 obtain	 this	 information.	
First	 developed	 in	 the	 field	of	 industrial	 engineering	 (Abdellah	&	
Levine,	 1954),	 the	Work	 Sampling	 Technique	 (WST)	 uses	 a	 pre-
defined	classification	of	activities	for	recording	those	undertaken	
at	a	specific	predefined	time	interval	by	an	independent	observer	











Hendrich,	 Chow,	 Skierczynski,	 &	 Lu,	 2008;	 Munyisia	 et	al.,	 2011;	

























Very	 few	data	 have	been	 reported	 regarding	 therapists’	 activ-
ities.	 Surprisingly,	 one	 early	 study	 (Bergman,	 1988)	 reported	 that	
only	 one-third	 of	 their	 working	 time	 was	 spent	 treating	 patients.	
This	evaluation	was	made	by	recording	the	therapists’	activities	at	
randomly	selected	30	min	intervals	over	a	work	week.
The	 above	 reported	 large	 differences	 among	 studies	 could	 be	
related	 to	 the	different	 health	 care	 systems	 in	 different	 countries	







nique	 for	 assessing	 workload	 (Blay	 et	al.,	 2014).	 However,	 several	
studies	 (Bergman,	 1988;	Williams	 et	al.,	 2009)	 used	work	 sampling	
to	analyse	activities	in	a	rehabilitation	unit.	Similar	to	our	study,	Jinks	






























which	 was	 assessed	 by	 means	 of	 a	 clinical	 evaluation	 of	 their	
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independence	in	the	activities	of	daily	living.	This	independence	was	
clinically	assessed	using	the	Barthel	 Index	 (BI),	a	clinical	scale	 that	
ranges	 from	a	score	of	0	 for	 total	dependence	up	to	100	for	 total	
independence	 in	 10	 domains	 of	 activities	 of	 daily	 living:	 feeding,	

























stroke	and	coma,	 spinal	 cord	 injuries	 and	amputations	 and	people	
suffering	 from	 degenerative	 diseases	 such	 as	 Parkinson’s	 disease,	
Alzheimer’s	disease	and	multiple	sclerosis.
2.3 | Work activity classification system
The	 four	 macrocategories	 (i.e.	 direct,	 indirect,	 unit-related	 and	






F I G U R E  1  Representation	of	the	data	
sheet	collection	form	with	the	adjunction	
of	codified	list	of	activities
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TA B L E  1  Activities	summarised	in	the	table	sheet	given	to	professionals
Category Type of activity
Involved worker categories (%)
Time (%)Nurses MD HA Therapists
Direct	care	(activities	
on patient)
Patient	rehabilitative	treatment	using	a	specific	device <1 <1 <1 5 1
Patient	rehabilitative	treatment	(without	any	specific	device) <1 <1 <1 44 12
Patient	group	rehabilitative	treatment <1 <1 <1 2 <1
Patient	positioning,	dressing,	undressing 7 <1 6 7 6
Moving	patient	with	the	aid	of	a	device 4 <1 3 2 3
Moving	patient	without	the	aid	of	any	device 4 <1 5 3 3
Patient	transportation <1 <1 14 5 4
Communication	with	patients	and/or	verbal	training 3 3 1 1 2
Nursing	care	or	support	to	nursing	care 7 <1 6 <1 4
Assisting/supervising	meal 2 <1 5 <1 1
Patient	toileting 9 <1 8 <1 5
Drug	administration 14 <1 <1 <1 6
Management	of	artificial	nutrition 1 <1 <1 <1 <1
Management	of	an	emergency	related	to	a	patient <1 <1 <1 <1 <1
Medical	visit	and/or	equipe	visit 2 21 <1 <1 4
Writing	and	updating	individual	rehabilitative	project <1 <1 <1 <1 <1




Communication	to	caregiver	and	his/her	verbal	training 2 3 1 <1 2
Writing/updating	clinical	reports 6 18 <1 5 6
Multidisciplinary	equipe	meeting <1 <1 <1 <1 <1
Vigilance/Surveillance <1 10 3 <1 2
Requests	for	and	reading	of	internal	consultant	reports <1 27 <1 <1 4
Requests	for	of	aid	devices <1 <1 <1 <1 <1
Unit-related	activities Communication	with	other	professionals 10 11 7 2 8
Meeting,	planning	and	organisation	of	work 4 2 1 <1 2
Modifications	to	plan <1 <1 <1 <1 <1
Co-ordination 4 <1 <1 2 2
Transportation	of	clinical	documents <1 <1 4 <1 <1
Obtaining	materials	from	other	wards 3 <1 5 <1 2
Preparation	of	drugs,	devices	and	equipment 6 <1 5 <1 4
Organising	and	sanitising	of	therapeutic	devices <1 <1 <1 4 1
Requests	for	drugs	from	pharmacy <1 <1 <1 <1 <1
Cleaning,	stripping,	making	beds 3 <1 4 <1 2
Setting	up	meals 1 <1 10 <1 2
Taking	out	the	trash <1 <1 2 <1 <1
Sterilisation <1 <1 <1 <1 <1
Personal	time Meal	break 1 <1 <1 8 3
Break	and	time	owing 2 <1 2 <1 1
Education	and	training	for	self-professional	development <1 <1 <1 6 2
Time	to	change	in	and	out	of	uniform 1 <1 3 2 2
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medical	 doctors,	 therapists	 and	 health	 care	 assistants).	 After	 the	
pre-test,	we	added	 inactivity	and	activities	performed	outside	 the	












tion	was	 carried	 out	 over	 2	days	 during	which	 53	 patients	were	
in	 the	unit	 (two	patients	were	discharged	between	 the	 first	 and	
the	 second	 day	 of	 the	 evaluation	 and	 two	 new	 patients	 were	
admitted	 to	 the	 unit;	 thus,	 55	 individuals	 comprised	 the	 patient	
sample).	 Among	 the	 patients,	 31	were	 in	 the	 subacute	 phase	 of	


















2.6 | Training health care workers to use the data 
collection instrument
Information	about	the	study	was	given	to	all	personnel	of	 the	re-
habilitation	 unit	 under	 investigation	 in	 the	 training	 meetings	 ar-
ranged	by	 the	 researchers	 before	 any	 actual	 data	 collection.	 The	
health	 professionals	 (physicians,	 nurses,	 health	 care	 assistants,	






University	 in	 collaboration	 with	 University	 of	 Siena	 and	 of	 Telos	
Management	 Consulting)	 conducted	 the	 investigation	 and	 super-
vised	the	data	collection	and	analysis.
Ten	 independent	 supervisors	 who	 were	 expert	 in	 using	 the	
WST	helped	 the	workers	 correctly	 compile	 the	 table	 sheets,	 as-
sured	reporting	every	5	min	and	recorded	the	activities	performed	
by	 the	patients	outside	of	 the	ward	 to	provide	a	complete	over-
view	of	their	activities.	According	to	the	innovative	aim	of	relating	
the	workload	of	direct	activities	and	patients’	disease	severity,	we	







































Descriptive	 (not	 inferential)	 statistics	 were	 applied	 to	 meal	
breaks	 (because	they	took	place	outside	of	work	time?),	workers’	
inactivity	(because	not	all	categories	reported	inactivity,	which	was	






















For	 each	 professional	 category,	 Table	2	 shows	 the	 repartition	
of	observations	 for	direct	activities	on	patients,	 indirect	activities,	
unit-related	activities	and	personal	time.	Time	spent	in	each	macro-






in	 indirect	 care	 (almost	 60%).	 They	 spent	 less	 time	 with	 patients	
than	nurses	 and	 therapists	 (see	post-hoc	 analyses)	 and	more	 time	













by	 each	 working	 category,	 divided	 according	 to	 patients’	 disease	
TA B L E  2  Time	(minutes	per	each	work	day)	spent	in	each	type	of	activity	for	the	four	health	care	worker	categories	(average	worker)	and	
the	relevant	percentages	(100%	corresponds	to	the	entire	work	day	for	a	specific	average	worker)
Activity Direct activities Indirect activities Unit‐related activities Personal time
Worker	category
Nurses 246	min	54.8% 42	min	9.3% 144	min	32.2% 16	min	3.5%
MD 111	min	25.4% 259	min	59.4% 63	min	14.5% 3	min	0.7%
Therapists 276	min	75.2% 21	min	5.7% 31	min	8.4% 33	min	9.0%
HA 199	min	47.5% 16	min	3.9% 170	min	40.6% 19	min	4.7%
F p-values	ES F(3,63)	=	6.99	p < 0.001 
ES	=	0.250
F(3,57)	=	50.28	p < 0.001 
ES	=	0.725






Nurses–MD <0.001 <0.001 0.021 NS
Nurses–thera-
pists
0.944 0.341 <0.001 NS
Nurses–HA 0.450 0.999 0.276 NS
MD–therapists 0.002 <0.001 0.679 NS
MD–HA 0.063 <0.001 0.001 NS
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severity.	Significant	effects	on	 time	spent	 in	direct	activities	were	
found	 for	 level	 of	 patients’	 autonomy	 (F(3,189)	=	3.37,	 p	=	0.020,	
ES	=	0.05),	 working	 category	 (F(3,63)	=	5.68,	 p	=	0.001,	 ES	=	0.21)	






or	 intervention	 for	an	emergency	performed	on	 the	most	severely	




by	 neuropsychologists,	 and	 speech	 treatment	 by	 logopedic	 thera-
pists.	All	of	these	activities	were	performed	outside	of	the	neurore-
habilitation	unit	by	other	professionals	and	did	not	enter	the	analyses	









The	 first	 result	 is	 the	 high	 variability	 among	different	working	
categories	regarding	the	type	of	work	carried	out,	with	nurses,	ther-
apists	and	health	care	assistants	spending	most	of	their	time	in	direct	





Swiss	 study	 (Wenger	et	al.,	 2017).	On	 the	other	hand,	 it	has	been	





umentation	also	 takes	up	a	 large	part	of	 the	nurses’	 time	 (6.35%),	




co-workers	 was	 the	 most	 time-consuming	 activity	 of	 the	 nursing	




The	most	 innovative	 result	 of	 our	 study,	which	was	 related	 to	
our	 second	 aim,	 was	 that	 the	 activity	 load	 varied	 across	 patients	
with	different	levels	of	autonomy.	It	is	conceivable	that	patients	with	
more	 severe	disabilities	need	more	 caring	activities;	 however,	 this	
is	 the	 first	 study	 in	which	 the	workload	was	measured	 in	 relation	
to	 the	clinical	severity	of	patients	with	neurological	disorders.	We	
found	that	the	total	average	time	spent	with	these	patients	ranged	
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TA B L E  3  Mean	number	of	minutes	(or	hours	and	minutes)	spent	in	direct	care	activities	by	workers
Direct activities on patient Worker category
Severity of disease
BI > 75 BI: 50–75 BI: 25–49 BI < 25
Patient’s	rehabilitative	treatment	(without	using	any	
specific	device)
Nurses 0.0 0.0 0.0 0.0
MD 0.0 0.0 0.0 0.0
HA 0.0 0.0 0.0 0.0
Therapists 85.9 103.3 56.7 53.0
Total 85.9 103.3 56.7 53.0
Patient’s	positioning,	dressing,	undressing Nurses 6.3 5.0 22.2 27.0
MD 0.0 0.0 0.0 0.0
HA 0.0 8.3 5.6 9.7
Therapists 7.8 13.3 6.7 13.8
Total 14.1 26.7 34.4 50.5
Patient’s	toileting Nurses 7.0 0.0 20.0 36.3
MD 0.0 0.0 0.0 0.0
HA 0.7 6.7 14.4 11.5
Therapists 0.0 0.0 0.0 0.0
Total 7.8 6.7 34.4 47.8
Drug	administration Nurses 21.5 26.7 32.2 33.3
MD 0.0 0.0 0.0 0.0
HA 0.0 0.0 0.0 0.0
Therapists 0.0 0.0 0.0 0.0
Total 21.5 26.7 32.2 33.3
Nursing	care Nurses 3.0 0.0 17.8 22.8
MD 0.0 0.0 0.0 0.0
HA 0.0 0.0 3.3 5.8
Therapists 0.0 0.0 0.0 0.0
Total 3.0 0.0 21.1 28.7
Patient	transportation Nurses 0.0 0.0 0.0 1.2
MD 0.0 0.0 0.0 0.0
HA 3.0 25.0 13.3 17.8
Therapists 7.8 1.7 18.9 7.8
Total 10.7 26.7 32.2 26.8
Management	of	artificial	nutrition Nurses 0.0 0.0 0.0 5.0
MD 0.0 0.0 0.0 0.0
HA 0.0 0.0 0.0 0.0
Therapists 0.0 0.0 0.0 0.0
Total 0.0 0.0 0.0 5.0
Emergency Nurses 0.0 0.0 0.0 1.5
MD 0.0 0.0 0.0 1.0
HA 0.0 0.0 0.0 0.3
Therapists 0.0 0.0 0.0 0.0
Total 0.0 0.0 0.0 2.8
Moving	patient	without	the	aid	of	any	device Nurses 0.4 23.3 25.6 10.5
MD 0.0 0.0 0.0 0.0
HA 0.0 1.7 12.2 7.5
Therapists 0.7 13.3 12.2 3.0
Total 1.1 38.3 50.0 21.0
(Continues)
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study	was	also	confined	to	2-day	shifts	(including	both	morning	and	
afternoon).	Another	limitation	of	this	study	concerns	the	possibility	




Direct activities on patient Worker category
Severity of disease
BI > 75 BI: 50–75 BI: 25–49 BI < 25
Moving	patient	with	the	aid	of	a	device Nurses 3.0 3.3 2.2 16.3
MD 0.0 0.0 0.0 0.0
HA 0.0 0.0 3.3 5.7
Therapists 3.0 3.3 3.3 3.2
Total 13.0 18.3 18.9 13.8
Medical	visit	and/or	equipe	visit Nurses 5.2 10.0 5.6 4.5
MD 7.8 8.3 13.3 9.3
HA 0.0 0.0 0.0 0.0
Therapists 0.0 0.0 0.0 0.0
Total 13.0 18.3 18.9 13.8
Assisting/supervising	meal Nurses 2.6 0.0 0.0 2.7
MD 0.0 0.0 0.0 0.0
HA 1.5 3.3 0.0 6.2
Therapists 0.0 0.0 0.0 0.0
Total 4.1 3.3 0.0 8.8
Patient’s	rehabilitative	treatment	(with	a	specific	device) Nurses 0.0 0.0 0.0 0.0
MD 0.0 0.0 0.0 0.0
HA 0.0 0.0 0.0 0.0
Therapists 6.7 1.7 17.8 6.3
Total 6.7 1.7 17.8 6.3
Communication	with	patient	and	verbal	training Nurses 1.5 6.7 4.4 3.2
MD 3.0 0.0 1.1 1.0
HA 0.0 1.7 1.1 0.8
Therapists 2.6 0.0 11.1 1.0
Total 7.0 8.3 17.8 6.0
Medical	visit	for	specialised	consultation Others 32.8 40.0 0.0 0.0
Neurocognitive	rehabilitation Others 22.5 0.0 36.0 25.5
Respiratory	therapy Others 0.0 0.0 0.0 2.5
Speech and occupational therapy Others 0.0 26.7 16.0 21.4
Hydrokinetic	therapy Others 1.9 30.0 0.0 12.9
Total	daily	activities Nurses 50.4 75.0 130.0 164.3
MD 10.7 8.3 14.4 11.3
HA 5.2 46.7 53.3 65.3
Therapists 114.4 136.7 126.7 88.2
Others 57.2 96.7 52.0 62.2
Total 3	hr	58	min 6	hr	3	min 6	hr	16	min 6	hr	31	min
Night	surveillance Nurses 47.1 47.1 47.1 47.1
MD 4.7 4.7 4.7 4.7
Total 51.8 51.8 51.8 51.8
Total 24 hr 4	hr	50	min 6	hr	55	min 7 hr 8 min 7	hr	23	min
Note.	BI:	Barthel	Index;	HA:	health	care	assistants;	MD:	medical	doctors;	Others:	other	professionals	working	in	a	central	service	of	the	complex	opera-
tive	unit)	in	relation	to	patients’	autonomy	(the	lower	the	BI,	the	higher	the	disease	severity).
TA B L E  3   (Continued)
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et	al.,	 2008;	 Munyisia	 et	al.,	 2011)	 and	 summarised	 in	 Blay	 et	al.	






limitations	 are	 intrinsic	 to	 the	use	of	 the	WST	and	 common	 to	 all	
other	studies	on	workload	measures	carried	out	in	clinical	settings.	
To	avoid	a	methodological	bias,	we	just	reported	the	description	of	
the	 activities	 performed	out	 of	 the	ward,	 but	we	did	 not	 inferen-
tially	analyse	them	because	they	were	collected	by	 the	observers.	








5  | CONCLUSIONS AND IMPLIC ATIONS 
FOR NURSING MANAGEMENT
In	 conclusion,	 this	 study	 provides	 useful	 information	 about	 how	
clinical	 staff	 spends	 its	 time	 in	 a	 rehabilitation	hospital.	 The	 same	
approach	could	also	be	useful	in	other	clinical	settings	and	in	other	
hospitals	 to	 evaluate	 objectively	 the	 workload	 and	 hence	 work	
organisation.
Patients’	disease	severity	is	a	key	factor	to	consider	in	clinical	man-
agement	 (Buffel	 du	Vaure	et	al.,	 2016).	 It	mainly	 affects	 the	work	of	









ration	 among	 different	 professionals.	 Further	 studies	 should	 provide	
more	information	about	this	collaboration	between	professionals.
An	analysis	of	workload	performed	in	a	structured	manner	using	
the	WST	is	 important	not	only	because	 it	can	help	 improve	hospi-
tal	policy	 (Urden	&	Roode,	1997;	Wise	&	Duffield,	2003),	but	also	
because	 it	 can	 help	 politicians	 to	 assess	 the	 economic	 burden	 of	
neurorehabilitation,	which	needs	 to	be	differentiated	according	 to	
disease	severity.
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